! r 

| j (IS.) te« 



f<.i'i talersatfon*! Patent Cisssifieatfen 
.MO, ZWOO, 31/00 



(43) intonations* Pablk-aikw Date: 



! *<!>>> 15 Ato Evto ttoOtoV) 

| a<}> Monty Dais; 



is; , s;. < v. ;n i> « i to; k < u 



E>y;» :;:;<:; ;;;-; uo>;,:>i .v? : j.-to >;:;wr:. 
- ;:x:>:; <::/'>>; y/ to' >»> • ' » <imt-nd>!!% 

<-. ; ;<j>/t^ ur.d io hi' «y>;;i>toto in evssw of to mey« 
mtetsdmittt. 



Sto... iiOO toe;n^!<x ; aE to;;;;e. <>■>': /too-: ^v?:=; f :A;<;;; 
,1 , < to- ^ . 



,54 j > <u to i! 

<S7) Abstract 

A cosyto; conies;!;--*; to a;>,: iu costo-: ractoai ctotos E;; aiiyiovs toiv sbtoy :<;■ fto.;*? toscuve .syyasis <i> -Am. toe aoitoi>; 

V v ( V f f ! "J * 1 ' i « 

co:r : ;^:;;t;:-. sue;: s sHtobiyyE <;Ktoctoto} > , , i ytos^ r < ^ v i . i , m -toear xV s ,\ aeetos}. 



kte;i"y rJ:ny ^ per <•■:■;■. ;;■;,;>! ;r.;:>»: c-f ps-^hiess v;-!.::ishi:w. \r.WiXhT>-4 *?v\k;i\\mv v-vic-; t;x> K : T, 



M» 



S5s SisKgs! 



wo ! m$m 



HHW« f \ w M R A \v O'APf * 

( ROSS REFF II Fh b FORI I VH D VPP1 CATIONS 

The present application is a tahen ^ p^vMoml US p t\ ^ application 
5 ! v > ' ,< ^ ^ j \ ' :> \ " , <. o« \ >ni:c u 

^ U ] . d A . m ! <. e, \ 



TECHNICAL FIELD 
In one aspect, the present invention relates to a process of treating medical 
10 devices with coating compositions to provide dm release of pharmaceutic agents 

'00! llMlK" v l v 1 ! 0 ( v. is 

UK iOi !(.'! \t( l'< < > <. < H s v.J < h 
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B \CKGR0UMI > OF I HE O, FN 1 ION 

v s A <m '"tetbe 

<*i. s \\\ !<.<•> v V i <!(, » U "01 HI'K, Ul» .'1U0 Ilk 

f vOkdi of -t i m o . v >\ \ . m m, am ; > m m mm 

v -\ 0 1 vli>< 

initiation of a foreign body response n s n s mitanmmtioo and Parous 

<- | > ana initiation of a wound healing response wsuPmg m hyperplasia and 
restenosis. These, and other complications must be dealt with when introducing a 
rue d u r fyn em devn e s to n 

One approach to reducing the potential harmful effects of such an c n It-o 
is 10 attempt to provide a more biocompatible device. While there are several 

n. « » I , e i x < i o h 

met with limited success is to provide the device with the ability to deliver bioaetive 
compounds to the viciihty ot the implant. By so doing, some of die harmful effects 
i .i i v i ~ " ^nd t N i 

^ Mk «!' > n can be released from the surface of the device to minimize the 
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possmf ;t\ > v.' am >. , w via n i ! s o > ! < . So m'tibd 

m - , ^ • ! eumih < the lorn i s- m ' m .ce v c t ^ U - n * d i ^ 
n <. ire sometimes n ay, ^ 

V m" U V O v! K t. t< •> I v < I S . v - .0 1 \ ^ Vu1\. 

5 ( ^ V ^ ^ , V N 

capable of releasing pharmaceutical agents from their surfaces is great the 
development of such medical devices has been slow. This development has been 
hampered by the massy ckdknges thai rseed to be successfully , > o * when 

10 t omk fot a 

o , \ , s : > m * m > ! ^ ^ , , r < . 

on , ■ particularly wish devices that undergo flexsoo aod/or expansion when borne 
<\g\Ued m d t m, ~ - n^fr'o n , i'etht 

device to be n ; ! m an econotmcaby viable t reproducible maimer; and 5) 

1 5 the rv i n that the brushed device be sieriiizabse using can vemuma! methods 
Several implantable medical devices capable of delivering medicinal agents 
have been described. Several patents axe directed to devices milking biodegradable 

\ ^ ^ , , 1 ^ \ ' f , < Other patent ;ne 

20 o o , v » ) •> > v 

implantable medical device, these include Amiden • > eh 1 patent 5,221,698 rem 

! > t < j > gs >• 

coated nnvavascular stents vui application of polymer sohmoiis contsming dispersed 
therapeutic material to the stem surface followed by evaporation of the solvent. Ibis 
25 method is described m Berg w m , U.S. patent 5,464,650. 

However, there remain signifn s mrcotw a order to 

provide a therapeutically s-gmheao; amount of a bmacrive compound an the surface 
oil u dm ■> „'",,. su> < vks " ! - < o t - v r, a 

"> io must «. --v, ■> m * h ; m x < > < \ 

30 1 v^'ifv <. s a v n f n i j v v. v] 
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t method of control Hug the nus of biosctive release from the surface of the 

device. 

* Sth ' m , , > , «. ~ \ e " c, o 

for use as drug release coatings. Applicant has found that only a small number possess 
5 the physical characteristics thai vsouid render tli&rvi useful for implantable .medical 
devices which rufoergo flexion and/or expansion upon implantation. Many polymers 

delivery vehicles, provide coatmas that are too brittle to he ased on devices which 

, •> 4 ^ (. d ->•)> V ! * HU ) , 

1 0 response when implanted. These or other polymers oeoioostrate good drag release 
v - eothesy 
Soon vecoav <ooc] ehirabibn m« Hexib tcristk whm 

y h i'i ^m s ^ ho » v x \ <■ cm i ^o t ow , :o.v^ c hen dj v - 
added, Furthermore, often times the higher the co-icenlratioo of drugs or the dncker 
1 5 (he appin emm of polymer to the device surface, the poorer the physics! ehsracterrsdes 
of the polymer beeome, It has been very difficult to identity a polymer which provides 
foe proper physical charac teristics in the presence of drugs and one in which the drug 
dcloey, t,k s u b, , vo m , vb < 

a the thiekness < > pop r I e 
.20 There remsms a need, therefore, tor > implantable medical device that cars 

undergo flexion and/or expansion upon nnphsnanorr. and dsn is also capable of 
delivering a Iherapeaucatly significant amount of a pharmaceutical agent or agents 
from the surface of the device* 



as T.5CT? 

in tin D at i \ 

Figure I provides a plot showing the cumulative .release proxies for wires 
coated wild compositions according to the present invention, as described m Example 

L 

30 
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SUMMARY OF 1-1 N\ N1 ON 
i & >n provides a eo cot ip< situ id relate 
using the composition > cost so implantable -medical device with a btoacdve agent in 
a ijj'x 1 i t o \ i ' t \hc 

5 !! ! t i > x x. s 

> p < t - , Of t >v. " 

fh< oo ax ti i prises a bioaci > nb in omh aphua ix 

> i f i s < xxnen d nohaxer ooxapor-en 

The polymer components- are adapted > be mixed id provide a mixture ban exhibits: 
io i optimal conaxoatton of physical charactensbes tog,, adherence, durability, 

flexibility) and bioachve release characteristics as compared to die peiyroers eehen. 

embodiment the composition o<. ?a least one \ u as 

i , , ' \ SS^OXl 

1 5 polymeric component 

the composMdR ami method can be ased to .control the amount and rate of 
bioactive agent (e.g., drug) release from otre < to; surfaces - i a ^ < medical 

dv" t < OO ^ ! ^ . , , X^ f , 

polymers in combination roll) one or .more bioacdve agents, soch as a pharnxreetrticai 
20 <.^u tx > 5 1 1 v u J i < ^ ' t v. i 

be controlled, e.g.. by adjusting the relative types and/or concentrations of 
hydrophobic polymers in the roixtore. For a given > t of polymers, tor 
litis ap ! ntrolkd b> 

simply adjusting the relative concentrations of the polymers in. the coating mixture, 
25 his *o e need to cent the bit i\ 1 to i o^ t o 

multiple coats, or layering of coats, and da - greatly simplifies the manidactore of 
:\ . . ui'iplaraabic medical devices. 

A preferred coating of ibis invention includes a mixture of two or more 
^1 «. i om . t < as h < ^x t ^ 
30 or dut i a p cd I o ^ > 1 1 „ s 
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! I v ' or use. The !ie4 coalisg is cured 

solvent evaporated) ' provide a tenacious and flexible bioacti ve-releasmg coatmg or, 
* surface of the medical device. The eornpiemenhiry polymers are selected such 
i , s *out 

a ! !i ! affecting the a *. physical characteristics of the polymer By use 
of the polymer mixtures of the invention jhs faeaetive release rate from a coated 
fneb>. d Jos v s 

pceymers. i , a spectrum of phiuTnaceuheal agents can be delivered > the 
coating without the need to fold a new polymer or i cmnng the coaling on the device 

10 

DP I AILED DESCRIPTION OF THE INVENTION 
The present invention rebecs to a coaling composition ami related ioeihod- for 

5 UvPC ^ C t d v K > *V 

upon nnnhi) The structure and < ^ f < of the muteripirig device can be of 

1 5 any suits! dc 

■> K ^ v r ntn iiv s 

s provided 1 a coating containing one or more bleach ve agents. 

p < g m i v w e ? - v< {' Mi " . 

solvent, a combination of complementary polymers dissolved in the solvent and the 

20 -> u . < i h \ > - - e . \enms 

o ; , -a v, cme In winch the polymers form a true sohmom The o - *m .,\ em d agent 
itself may either be soluble In the solvent or form a dispersion throughout the solvent. 

>s f i t i n * u | 1 1 

e.g., it can. be applied directly to the surface of the medical device, or ^ > to 

28 j!u urt v. r>< < - i a< e rtw< bed ncond 1 oc s N v \ - n 

conventional technique. The method of applying the coating composition, to the 
device is typically governed by the geometry of the device and other process 
eonssderv. ' > vent The 

curing process can he performed al room temperature, elevated temperature, or with 

30 the assistance of vacuum. 
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\b U smx t v > si, ^ i » x p r . V £ J ■> v 

v „ ViJi < N ' N I if i ! <■ 

Id > , >r, <.<<•> ( v 

I use co 1 i ' ! stive ooucr mmx o r ytn ■< i s ft t 

5 ' > - S , , ' !! >i , ^ 

expandability, wll typically be adapts over a broad range of poller 
cortce:ramrioris. Furthermore, the abi bay of the eoatmg to control the release rates of a 
variety of ph am meets deal ayerna ea.o preterabiy be maoipiaaied by varying the 
bsofute a? < v !! i of th $ymm 

10 \ f s x i > 1 > 

<. w KU> ! ' ^ 

- , ^>mv a!H ? 

a\amf sm a- J sosti 

Exampl* < ^ » f a <s ^ = e > m i < m 

IS « «h» dK ,hnn «h - N i s ( K> s m \ wo>cwr 

weights u p * t n 

pM'C I Ha i i > x * 0 ^ s e w i i I 

! >^ -\ >UK ^ 

Mi h«i MtS'K > »^ ^<> '« , o'-snoi - a-mn viscosity, 

20 v -f^ e ^ ri v ^ ' s > < <wdcr) 

A second polymer component of this invention provides an optmms 

si polymer compo spies of suitable aec < i :o hiable 

s , ami include > K< ? v , acetate's having vim/1 acetate 

25 ratios eees i SO rm of he ds, pellets, 

a s 1 > ' n h>< P (. 1 ^ v SN "! n \so 
polymers \ lower percent vmyi acetate become mcreasmgiy insoluble " typical 

sooertta, ^ crm.t - > 
durable. 
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A pa th u ad) referred p^I> no; mitt *re f< : .v is 1 is m mdo i m hades 
mixtures ofpoiy.'butylmethacrylate) (pBMA) and ^ .> * m acetate) co- 

polymers (pEVA), This mixture of polymers baa proven asehd with absolute polymer 

^Ot IK \ v * ! 0 

8 coating v. < s of between about 0.25 and about 70 percent f by weighty It has 

furthermore proven etteenve with individual polymer cotkentrations in the coating 
solution of between about O.OS end about 70 weight percent, in one prelected 
• wiiv the pedgrner vtnattne ioeknles o v < ^ s , ^ k (pBMA) whh a 
m As. , >,ept: <,. u Id \ d, e dt -a e - A dm,; nd e ea 0 \ a <n -bmr 

10 < i \ e m , ; 

preferred embodiment die polymer mixture includes m^ > with a 

mo t< . a » e in < ; r-om Alo ki\\\ 0 om k - \ \ v > \ t v 

k d i\ a\v f lot to At ( UK < > 

hi »3c ve sip ) t 

1 b fun 1 1 > > <■ v i ! 

composition. 

M< > < t <. 'hi 5 v ii ! s * ! % 

include vt> any therapeutic n ^ i n ' ) possesses desuahte therapeutic 
i 1 itac rht, tor application, to the m? i site, These, agents include: thrombin. 

20 iAk r 1 i ' e , agents, thrombolytic agents, Obnnoiytic agents, 

vasospasm inhibitors, calcium charakd blockers, vasodhstors, ant; hypertensive agents, 
a t :\e On agents, antibiotics, inhibitors of surface glycoprotein receptors, 
antiplatelet agents, aiOunhotics, imcrrgubAe inhibitors;, anti secretory agents, actio 
! ; v < , < mSd fes 

.26 am x > , anticancer ohemotherapemic agents, ant;nn0a.mroatory smrotd or 

non-steroidal * v 1 m k agents, immunosuppressive agents, growth hormone 
antagonists, growth factors, dopamine agonists, rati iotheraps turn agents, peptides, 
pn i ' » x > nm ^.a i s vC 

>• ! v. ho ' ,K]i IS , ! 1 ' it' 

30 therapy agents, and gene therapy agents. 
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1 loo s ion is i j b o 
moplamabie medical device feat undergoes flexion or expansion in the course of its 

- v i > v. v > t > > i i torn onh 

o nit. f ! v o 

5 v i v s 1 < * ! „ f < * ; mo\! 

initial dmn-nsiOid. either it! the course of its placement, or thereafter in the course of 

Examples of suitable catheters (octede nrtnary catheters, which would beoefu 
don; die incorporation of arrtnnicrobral agents (e.g., anhbiobes each as vancomycin or 
10 « i e s 1 01 , s >. i s *. f ben<d 

m aotnoscrobi f s > ems 0 epar do 

o m\mfl b i «. i < s „ s i m u re 

rubber, poiynrethooe, latex and poiyv;nykh;onde. 

The coahng composition can also be used to coat stents, e.g., either selt- 
1 5 expanding stents (such as the Wall stent variety), or balloon-expandable stents (as are 
vmlcddeinasarmrs o stsj % , nvOanoe t <nm vo-Reum; p \nu\ Ski Wiki t 
N «u 1 1 Mllh \t IwC S,0 v\ . iv 1 | ^ p \ 

h>mmak s u 1 s &s steel or tantalum 

O O } v. . . s ! ' «. * ' i 

20 m i ^ s m 1 < ! 

Ni m , t5 m < ■■ r s ' < i , i ^ ,h 

suitability of the coated composmon can be evaluated by those skilled in the art. given 
the present .h 

The overall weight of the coating opoc the surface - typicaiiy not importatU. 
25 The weight of the coating attrlhntal>)e to the bioaedvs agent is preferably tn the range 
^ ■> n s < < it i ? 

m v. I ^ \ , W ! ^ - > ' i o , * om ' , m o In - 

.anetoecn * \ mg ao avatar g>- eaC 
>te m h ok | 0% i m V i 

30 eeu\ 1 nl 1» <• 
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typically be m the ranga of about 5 micrometers to about 100 micrometers. This level 
Of coating thickness is generally .required to provide an adequate density of drug to 

i Hi < ' i i s. ^ 0 n i \ <. 

5 ! ^ \ < v V v V. V 0 \> 

limiting Examples. It xvhl be apparent to those skilled in , an that many changes 
can be made in s embodrusems described -ohhoia departing from , scope of dm 
p <■ mx,* mm Ih o >t dx > -en - , s , , a \ ! - lVi\ 

embed imems described in this application, bet only by the embodiments described by 
SO 1 s e >. heegusxa v » 3 } 

otherwise indicated, ad percentages are by a' t 



Examples 

Test Methods 

15 - i x . < a . 

so xx an J 

?dM.< K < , i s , -> ^ 

Ore:- rmUmxacr diameter stainless steel -wires (eg. 304 grade) are eat mto 5 
20 * s v kwted with no 

^ ^ :\ , * , ■ a - ' erc-bslsncs. 

Bioaetive agent/polymer mixtures are prepared at a mage of concentrations 
an appropriate solvent, in tbe manner described berem. 'The coating mixtures are 
applied to respective wares, or portions thereof, by dipping or spraying, and the coated 
25 - ' , ^ \ybot 

From this weight, tbe mass of the coating is calculated, xvh:cb ie turn permits the mass 
of the coated poiyrnerts) and bioaetive agent to be determined. The coating thickness 
- s ^ . ' ^ -x w 

v. - i V > \ !' . ; > S < 
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the following manner. 

Dusabiliiy Test 

A suitable Durability Test, involves a method in which a coated specimen 

5 i ■> l 5 i t < f X , , v - v , 

wear t sample would be exposed < hi actual use, such as an implantable device 
undergoing hex ton d > expansion in the course of its 'viitkui-i use. 

The Test described below employs a repetitive 60 cycle • w atan eg and w ur d 
1 * ' s > i n \ i) ! 

10 cycles and die last. a cycles, or whether there is any observable fhsany or scarring 

detectable by scanning electron microscopy yrShhvf h analysis. Regenerated eebnioae 
em* m e is hydrafecl and wrapped around a 200 gram stainless steel sled. The 

1 < v. W ' v ! PC I > s i 4 v. s s s 1 

rofaiaMe arm is then attached to a 250 giana digital force gaegc whh csmpnter 
15 interi 1 j o 

control, The vtim are damped onto the test surface. The cellulose covered sled is 
placed on leap of the wires, Initial force measurements are taken as the sied moves at 

O 3 .At t -! si 

over o coated samples tor 50 pnshmtul cycles at 5 cnPsec to annulate abrasion. The 
20 velocity is then reduced to 0.5 cot/sec and the final .force measurements tee taken over 
another 5 push-pull \ 

SEM micrographs are taken of abraded and tw coated wires to 

evaluate the effects of the abrasion on the coating. 

Flexibility Test 

25 A suitable Flexibility Test, m teng c&n be oscd to d\w mmowV^ (* Ik-c 

examined by scanning electron microscopy } h< > develop in the course of flexing of a 
coated specimen, an in particular, signs of cracking at or neat the area of a bend. 

^ wr it, ^ a- w One 
< i < ^ 1 v s ! > n 

SO I < , 1 >. i >> ith * pliers The wtrs f i t ,v u nig e t to- ^ s ^ x s 
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kss Ihm 90 oj \ The ' sb. removed from {fee vice and examined by SEM to 

>. v. 5 \t\d 

Bioacdve Agent Release Assay 

lt> n x I s x 1 x , v. v. 5 1C U-AU k> 

5 i;a;:,M0 the extent and rate of drag release under physiological conditions. \ 
mL> Ii in s \ n v i ' 

released in ihe first 24 hours, It is frequi-iniy desirable for ^atmes of drug 10 be 

i kv'V. < > f < \ ' ! S N ^ 

evaluation should reveal a coherent , detect tree , Mi 
10 ! u ^ v \ u k v - - - ^ km ^ 

C ! \ \ m mnm,\w i \v ,md:t.'d„. "e \ mt <. 

intervals, die PBS is removed irons the tube and replaced whh irasb PSS. The drug 

unu5\!i^ 1 ^ ! ! osuv' uKthod 

\ , f i i \m'<, fit wnx. i- 

1S wash* v ii 1 

<.o<f ^ o 

•Example I 

Rdcaaeo I n > - 

A one raulimeter diameter name- steel wire (304 grade) was cut »«>■> two 
20 end x% t segments were tre cnsCs um 

composition (Parykne is a , m \ of the < Carbide Corporation!. This 
treatment deposits a thin, cordbrmah polymeric coating on die wires. 

n , ^ \ % n < ! < < u 

, need mixtures of: pE'VA (33 weight percent vmy: acetate, r u Akirieh Chemical 
26 t u « ^ h i > m> » „ > p^M4 m « ^..^iooux 
i >. omai C> mp.ai > ! > % < 

Sigma Chemical M dissolved in tetobo/diofumn. The solutions were prearsd as 
fohows: 

i) t'-^m pt\ \ > m] >BV , ' >s wpmH f P 
30 2} 35 :ng. ml pEYA. .Corog mi pBM.V lOOtng/mi HCP 
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3) i " >>< til) >%\ \ is g ! 

4) Oil! n pEV/ Omg/r >Bb >^ » 

Nine mire segment-; were coated with each coating; soluho s The following 

S i mi it The 

wne segments; were dipped < the coating sohmon using a dcnPseeood din speed. 
The wire- segments were i.mmedmteiy sehhdrawe bom the coating sokmam. at a oate of 

v < N i " ' w , 

bahmdasl wire >agpnents wese placed in tehee cooiaimog a mi ol' phosphate 
10 , ' 5 ^ \ - I I s < v \ s. V v 

> > » m ' ^ i v. 

] fconr ,3 hours, anot 5 onrs on the first > i g-marnpk 

n n> ,t\ x ' j j 

298 rsrns on a UV/vuahie light spectrophotonieter and comparing to an .HCP starahnd 
IS curve. 

Jesuits; eprovthed \u \ \ i \h e e s t v > < ? 

elutson rate oh a pharmaceutical agent , a coated surface by varying the mesne 
conce trati< < b b> is wea bs 

Example 2 

2Q The polymers descrmed m this disclosure have been evaluated using an Assay 

protocol as outlined above. The p > s evaluated have ranged Pom 1 

pRMA to ' pEVA. Repiesematrve results of those evaluations are summarized 
below, 

i. rtr mo r \ < f 

25 no signs of weas x the Dnrabbrp Ten W her; st bjceted to the Fiexibnhb I'esl 
v s. v gr f o 

concentrations of drug. These coatings also release drug very slowly. 

E ( ft t , i a an.- m-i > > 1 i m as;, a t less 
mm> i 1 )o<\o v 1 \ Pi 1 < < t s 
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n ' * > n- i ■, a v. , ^ b - h 

K > m n v \ i - ><. > 4 <, s 

(Vaorg- 1 > e; *<'>Jj>e'<\ nn\U w< \<"hpob uri 

are very djs 1 with no signs fv^i is the !V c\> 'Test and no cracking \n J\ 
5 Flexibility Teat. Drug release Pern these ceaimgx can be maaipahrted by varying the 
T « u ooricerarauoes of the s u For insnaara the rate of drag reieaxe can be 
eoi rroilal !> < ia ^ l \ 

Bioaetive agera cooubnnga eoatnggs which i no signs of scarring in the 
Durability Test and no creaking in the FkxhbPiiy Test possess the characteristics 
10 neeessary for application a; medical devices Pan undergo bexaa; and/or expansion 
the course oibngbamanon and/or use. 
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What i churned is: 



8 I, > | t < n < m< u di s ct > 

> > a s v agem \ amatoier ihs- permits the coated surface m release :• hioactwe 
agent over time when mmiamed w Aw.\ the wompo*tUwt comprising abmactiye agent 
huummu ' ^ ' ^roponttU 

v i p;'\ k o e-'k ^ "■ ^ 

1 0 comprising I < ■* acetate). 

2. \ ^ 1 v l \ , V ' v ft 
! S i w > 5 v 1 n } 

3. A composition according to claim I wherein the urn permits 
the uu • and rate of r elease of ageatCs) bo, the medical device 10 be controlled by 

IS adjust he ve types i > nm« tm 

4. it o ctamt 1 -c mm t 
c< urp« ! mo v <mt p < 

alky; chain lengths 2 to o carbons. 

5. osition acco din fc »m 4 ereio the - a 

20 component has a molecular weight of >> 50 2 Aw, em te 900 kwodahotw. 

6. A composition according to claim 5 wherein the first polymer 
component compnms poly < n 5 i ! i 

7. A composition accerdmg 10 ckara 1 wherein the second polymer 
component is selected horn doc group consisting of poly(ethylene-co- vinyl acetate) 

25 < k } < > < , " 

|syw«igh|, 

8. l.Ol i C i Jt s < ' It 

N o < ( > are between about 24% and about < by weight. 

9. A composition according to claim g wherein the vinyl acetate 
30 i. c w ior.it vtvwwt; >' owl a o >4 J 
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10. A *.0«H10SUK.i. >Wv K * <> ' ! vh v 0 : v V/A^ 

comprises a mixture v 5 t <, ami >. h ( >mI, 

1L ^ composition sec c hmc< 

i v? t i of both polymers m 'u coating - v- , , ss between about 0.25% 
5 u 0" t " i , -- i 5 

12. A composition according < claim 1 0 wherein i po!y(n-- 
bi;.tyle;eiha.ory;aie) has a moleeoiar weight of from 100 kiiodaiions 10 900 kdodaitoro 
and 0k o h > 1 N - , rov-d s. vmyl a; ; < ' s ' - ' ir< t 24' 

to 36% by weight 

10 13 . A eon t ■> ^ 

0 > < „ t ! ) \ < i m 200 kiiodalioos to 400 Mkv i! > 

and the poiy(sihykoe-c;7-vinyl acetate) provides a vinyl acetate content of from 30% 
it < ^ ro:;g 0 

1 4. A composition, according to claim 1 wherein the composition fUrtfeer 
15 coxnp s < iion, 

15. e-tivs agent is 

t>^ <. 0 < ii t « °t > K 

wight 

16. A composition according to claim 1 5 wherein the bio active agent is 
20 se:eeled from the group consisting of thrombin inhibitors, asmthrombogemc agents. 

th t sot o ' < 1 ^ < i 

bs >ckeo vaseoibato: tt.ni ertxmae gem orobia; ; root . mihiobeg 

hdnbitors of surface glycoprotein receptors, antiplatelet agents, amurmobeg 
mierotubuie inhibitors, ant; secretory agents, actio inhibitors, remodeling inhibitors, 

25 v - ! u t 1 v v 0 ' 

agents, action Oar-uuatory steroid or nonsteroidal anbroefbrmmatory agentg 
immunosuppressive agents, growth hormone antagonists, gxciwtb factors, dopamine 
agonists, <u th t u agents, peptides, pioteim, eiieyrneg extraceiksiar matrix 
co >on« s bib f ' i< seal < 1 * t -oxidants, an 

30 poiyrneraoes, mrtwiral agents, p s i therapy agents, ami gerte therapy agents. 
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! ?. A composition ac-coidine. ; - Um a a to - b\ d ^ v b one that 

><) a \ J M m nti'Si 

V ^5 i s, v. 

device to be ooturobed by adjusting she relative types and/or concentration;; of 
6 polymers m the mixture. 

18. ' s *i 

lOBpOIK, v ^ v. t > f t > \ 

alkyl chain teooths iron- 2 to & carbons, and the second polymer component is 
^'\.o >m is > r ! < - > ! > ' -v •> 'Mi,\i;:s " I * * Mil 

10 vinyl acetate cooeentratkms of between about 10% and about 50% by tit 

10. A v > is. < according to clam; IS wherein too i combined 
concentrations of both polymers ) ibe coating composition , between about. 0.25% 
and about 70% by weight, and the composition furtber comprises a solvent in which 
the polymers form a true solution - 

IS 20. 1 1 1 v , v * 

it (1 vi ivl win )k „ \ u i r i N , s d - 1 ' d 'ion 
and the x n t v > m acetate) provides a vs&yl acetate content of irom 24% 
to )(>% h ' suspend ^ * 

mixture si a conceturabon of 0.01% to 90% by weight. 

20 21, t 3 x)mposiiion 

according to claim I . 

22. , ■, ' > * < n t 
undergoes flexion and/or expansion in the course t on o nt < v. no. 

23. A combination according to clam; 22 wherein the first polymer 

20 component is selected &om the group consists ng of ;- - b - - es.mo. with 
alky; chain lengths tcom 2 to 8 carbons, ami the second polymer component is 
seketed uem ' cmca > ? s < c t< %,c; a%Vv ocm no to 'O 1 ' vers uiv 
r t i ^t - i b * 

24. (orlmanot j < - , ^ s n ~o o 
30 >mp sc xmrco >oi tyimc crytaie; and poly %thyicnc vis 
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25 c< h v* «. % ~ N 

' i 1 < ^ ^ , ^ , v 

and about 70% by weight, and tfcs hioaedwr agent is dissolved or suspended is She 
coating en at a concentration of 0.01% to 90% by weight. 
8 < ^ > ni < v * * d <r> a 

undergoes .Oexion or expansion by being bent by at leas; 45 degrees or more asid/or 

' e> < ; \ t v.- 1 ' en t s . - v ^ 

pb.eeioeiO ■ •; hn;e etc. in ;;r >.on w of its ha' n? vx,> 

27. A combination according to claim 21 wherein the device is selected 
10 i , < ' < ( c*\ s 

2S. A ^ . i ^ according to claim 26 wherein , catheter ;s selected 
horn the group consisting mhirroary catheters arid rnmwenoiss catheters. 

29. A v v ^ ■» ur to churn 21 wherem the weight ofthe coating 
t I oa< two agent is in therange i i * > m e ab< u 10m 

15 bioactive a to h< des ev 

30. A combination according to claim 29 wherein the weight ofthe costing 
to th moacl vc gen ibetn < >om5tngof? v scow 

agent per cm 2 ofthe gross surface area ofthe device, and the coating thickness or the 
m >OMt r > 
20 31, v v f ^ s. f „ J m „ 

method i < i the steps of providing a composition according to claim 1 and 
cl 'i s ^ v. ! „ <. n t.s < 

32. A method according to clam- 3 1, wherein the coating is provided by 
d go a or sptaymg the device with the composition. 
25 33 . 

il hi tw 1 b * * < u ol die 

solvent. 

34. \ t e n . ec • N in ? w a h - n ! , < < n i 
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> \ £ «hod ace^rsl 

g < ' ! > Hik 1 1 (K il* " \ 

lengths from 2 to 8 carbons, and the second polymer component is selected Iron'; the 
group consisting c i n < ! acetate) polymers having % t a' 

S c< i > < > < ! s < \ i by wdgl 

36. s % < < ^ 1 ilH 

mixture of polyirv-hutylnmthacryhne} and poiyiethyieoe-vn -vinyl aee&ie'h 

37. A method according to claim 35 tvhetem the toed combined 

< <nnen ' k. o \ t > \\t * e h> Ofshm , anpmume s jv^ou a\n. d - 
10 a d \\ vetght. 

38. » ^ , n , ! i * v m j 

!< Mi \n ! M,. Ai " v{ < < v .n i d " r 5 1 « ' 

weight 

39 ^m,men <nok<y>"oo 1 v , t\< 

15 ittribata >1e to the bioactive a i » 1 ' ' 

bioactive agent per end of the gross surface ares of the device. 

40. < V t < \ v mn 

attributable > the hioaerivc agent is between about 1 mg and about 5 rug of bioactive 

< o pereo p rea aad the coatin t n 
20 ^ - ' ' > ; ' < 

4L A method of using a u^ of ciaitn 2L the method comprising 

the steps of a) smokming ■he device re vivo under conditions in which the device 

\ - v ^ V v. < , I ' 1 

expanded to snore than twice ( nuoal dimension, either in the course of its 
25 ■> n \c ' e i v • nd hi 

remain implanted and to release the bioactive agent n; situ. 

42. v u\ ' » 

IS C •> l vO < ^ I 

43. K met ling to da t < iere beds ce s elected i'k v 
30 the grf up ? ons -ere t i oath 
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44. *. I according to c) i «Ln the c 
f i i • „ < . >\ > ' v I t-rs 

45 A roeiho ! according to cbins J1 « be; \ . the c eight of the eo umg 
aroibutabde ■ she bioacdve agem t>i the range of about 0.05 org to about 10 mg of 

thickness of the opposition is in the range j K 5 i \ to vn 100 

micrometers.. 

46. A system cotnprislng a coated dcvlee ■, i N according to claim 

2.1 positioned in situ within a body. 
10 v s s > < ' <. \ e<. o >. >b 

48. \ <, t. C > ! ~n O p v. 
T \t U C C >hf.» v. 5? \' CvCtCO* 

49. A > h according to claim 46 wherein the device Is selected from 
1 » the group consisting of catheters t 1 stem,.;. 

50. A system ccotx gt.oc.tain lOwherein e wt et im 

on to the bloaotive agent is \ the range of about 0.05 .nag to aboxit 5 mg of 
hioactivc agent per ens' of the gross surface area of the device, and the coating 
thickens s in tk g< I 5 rnieromef > n if 1 

2.0 micrometers. 
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